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The estimate for the next budget period ref! :P:: I .r ‘-, :‘;'t+,;; _ [,;l)F "0: 1 

%cility paying the full cost of t'ne equipment a~(: 'i I 7~' L!;C L:l- I~;>:: y = L :L 

'Y'cmporary staff reductions resulting from this yea?:, -.-:,ti-L?<ye';irq i,;i\re FL?F.!.I 

r::,;i,ored. The Macy Grant, which funded a part 1'11 ,-',:,I,' : <:x:;Iet,; :t ..'IY, .!.:I _ ; : :':i, 

ko years, has been exhausted; and without the parti-i~:-~i;icr; ol" L!!:‘, i'~~rr!; .~n 

Facility,the Medical School computing facilit;g will hi: , ~:,,j.s~ E.9.C :;~L:-d :.',I ., 1 .!Z' 

SET? grant and user charges. 

The present year should be the last in which iate :i:;-.-c-~c.:n;; 0:. YIXI :.:': 1. 

.i i c 'ci~rt the cash expenditure for equipment. As indicated in R -c.p'- / t:; / r; 

'::.:(.:Lion II-C, the April, May, and June 1968 rental cf' t;h ZiX 'x': i ,I\. .L~ ,'. ! i z. i, 1 

:lni;j-1. March, 1969. A freight invoice for part of the oric:i'!al ,-~':::i ii;'!." i..i:-:-. 

:,>y,. 7iso invoiced and paid in the clurrect year. Accou~iti:~g for I&,: -1 '<> 1-i ;, ,c I ls ;; -* , .: 

<.r,el-: ;j serious problem at Stanford, but the problem has :icw bee:1 ccl*r~?ct~~d a,;\! 

i'Cnt;llS are paid on a current basis. 

Curing the year, the partial salaries for ACME tdmi ni~s$rr ki.or, 1-1; CSC: 

;kilff members were assumed by the Medical School. The pyese;lt ch;3rg:: f:,j> t-i.<:si. 

I-ir?iuistrative services is low and negotiations will be lielLi sun Y,', tl F‘ te m-i ; : ! 

: ;:iore realistic effort distribution 0.' I t,he Stanford Computation aL,mi!li s !.Y,: t Ix, L 

i.‘.! 'P tind an appropriate distribution of this time bety!Jeen direct ' ,C:LG in&lyp('; 

~. .-. " ,., L, of the NIH grant supported ACME. The inaugurrjtion of lzser f~ha~,<;es ,h.:~ : 

* ::: i, - Lbuted substantially to the administrative burden. 



Detailed Description of Resource Pr?;jects 

Core Projects 

As discussed in the Introduction of this Annual Report, the efforts of 

the core projects have been directed toward increasing the serviceability, re- 

liability, and performance of the system. Although many of these problems are 

not glamorous in the scientific spectrum, the fact that a very advanced computer 

facility has come to the point where it can extend its efforts to improving its 

reliability and serviceability is certainly significant. Because of our efforts 

to maintain constant communication between users, usage has increased consider- 

ably. 

Major efforts went into system measuring and system testing in order to 

preserve integrity of the system, even while continuing changes and adjustments 

are being made. In the real-time data-acquisition area we have achieved the 

capability to handle multiple users, each with multiple lines doing data acquisi- 

<ion and data distribution under routine timeshared operations. The ability to 

handle moderately high data acquisition within an interactive environment alloT/rs 

YLodification of the algorithm being employed by the user without loss of data; 

as far as we know this capability is unique to ACME. Continued efforts have been 

expended on the compiler and interactive control language development in order to 

insure that the system fulfills the needs as expressed by the users. Here, the 

efforts that are being expended are largely in response to request for additional 

capabilities that originated from the user community. System measurement is 

part of this activity so that we may predict how and where system changes will 

affect total system performance the most. 



A fair amount of resource activity has also gone ii:+0 the file main- 

tenance programs which can now be largely run on-line. Our file reliability 

encourages medical users to keep data on line without :\;orrying about back-up. 

Daily back-up runs and weekly complete system check ru::s are now an important 

part of operational procedures. 

Due to the establishment of recharge rates, efforts ha-ve also gone into 

producing an accounting system with a proper audit trail which still runs at 

minimum overhead to the system itself, 

Laboratory support, development, and testing have resulted in direct bene- 

fits to users who had greater need of computing assistance than the ~lvc~ge user, 

Development projects that have required a much smaller fraction of the core 

resource use are the display support for storage scope, the testing of algorithms 

for continuous system modelling programs, and the development of the assemblers 

for the 1800 computer part of the system which can operate inside the 360/59. 

Usage of the ACME system is also made by our own staff while engaged in con- 

sultation for the medical school faculty and staff. A prolduct of this work is 

the public EKG program which can be used to mark cardiology data acquired on-line. 

Statistical routines for users are developed by our staff and then made available 

on the PUBLIC files. 

Internal usage of the system is also made for editing of the PL/ACME Manual 

and editing and preparing indexes for the ACME Notes. Other internal usage has 

been for teaching and demonstration of the system to visitors. 

The bulk of this section of the annual report is devoted to usage that our 

users are making of the system. However, we do not feel capable of evaluating the 

scientific merit of these applications. In an organization serving well over 200 



medical research projects, no single person would 3ar‘e cJal?late ali these 

projects for their scientific merit, or place them ir tk proper perspective 

relative to each other. The allocation of the resource that is available at 

the Stanford Medical School for computation will .be cankrolled in the f'uture 

through the individual institutes themselves, by all?c?tLng grant monies to 

be used for research computer support. The individual progress reports are 

ordered alphabetically by the name of the researcher who requested the usage 

of the computer facility. Since the projects are described in the medical 

researcher's own wording, some inconsistencies in terminology--especiaIlg as 

t'r,ey pertain to the description of the computer-oriented aspects of the nro- 

ject itself--will have to be excused. 



Grant No. E'ROC313.-C3 
Section III-B 

ACME INDIVIDUAL USER PROJECTS 

Angel, R. W. 

Name : RWANGEL Project: ERCOREXT 

Department: Neurology (Veterans Administration Medical Center) 

Project Description: Data reduction and statistical analysis of movement patterns, 
limb displacement, limb velocity, and electromyography in relation to both 
normal subjects and neurologically impaired patients. 

Between now and July 1969 further data will be collected for both 
dissertation research (unsupported) and medical (neurology) research. Two 
publications are pending completion of research now underway. 

Aronow, L. 

Name : LARONOW Project: LCEL 

Department: Pharmacology 

Project Description: Routine laboratory calculations, including statistical 
tests of significance, in studies relating to the mechanism of action of 
anti-cancer drugs. 

Atkinson, M. 

Name : MATKINS Project: FLYHIGH 

Department: Neurology 

Project Description: We use ACME for Neurology research to help process data 
that our Line-8 cannot easily handle. We send data down to ACME via the 
interface , perform several statistical operations on the data and then 
return the data to the Lint-8 via the interface. 

Our data consists of digitized position, velocity, and EMG traces 
for a specific arm movement. Since the number of data points used is too 
great in some cases for our Lint-8, we use ACME. 

Our plans to July 31, 1969 are to continue to use ACME for statistical 
manipulations of BMG traces. 

No publications as of yet on our use of ACME, although one now being 
prepared. 
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Grant No. FRC?C)31 l-03 
Section III-~ 

Baldwin, R. L. 

Name: RLBALDm Froject: OLIGOMER 

Department: Biochemistry 

Project Description: The project is charact-rization and helix -- forming 
properties (both kinetic and equilibr',.um properties) of short DNA helices 
formed by dAT oligomers of defined \chair, of lengths. dAT oliogomers have 
the repeating and self-complementary b&se sequence . ..kTfiT... . 

They may form either hairpig helices or dimmer helices, depending 
on conditions. 

The aims of the project are: (1) characterization of loops in DNA 
helices; (2) measurement of the parameters controlling the cooperativity 
of DNA melting, and (3) measurement of the rates ol' the elementary steps 
of base pair opening and dosing in DNA nelices. 

Kaplan, W. S. 

Name : GBAUSEK Project: HODPAT 

Department: Radiology 

Project Description: Lymphoma Data Program (LDP). The radiotherapeutic 
treatment of lymphomas, particularly Hodgkin's disease, has been shown 
to be the most effective way of achieving high cure rates. However, 
many aspects of these malignancies are still puzzling. For example, in 
addition to the obvious truth that we are still in the dark regarding the 
origin of lymphatic cancer, there appear to be significant differences 
between the lymphomas in their methods of progression, both in the presence 
and absence of treatment. The LDP has as its initial goal the accumulation 
in readily retrievable form, of data on many aspects of lymphoma patients. 
Items of importance are: results of physical exams of new patients, 
background information such as records of malignancies in the patients' 
families, early symptoms of the disease, laboratory data, method of 
treatment, and follow-up data (recurrence, retreatment, etc.). 

From the analysis of such stored information, it is anticipated that 
inference can be drawn regarding optimun treatment scheduling and, hopefully, 
regarding the possible causes of these diseases. 



Grant No. FROO311-03 
Section III-B 

Beard, R. R. 

Name : R-BEARD- Project: PBEVMED 

Department: Preventive Medicine 

Project Description: We are making correlation computations. Anal) zing behavioral 
responses and influences of inhaling carbon monoxide. An example: correlation 
cf carbon monoxide in the breat,h with athletic performance. 

Bellville, J. W. 

N‘ame : JBELLVI Project: PROBABIL 

Department : Anesthesia 

Project Description: This study is of the pharmacology of anesthetics and 
related agents. Statistical programs are stored in the 360/50, so that 
with the 2741 terminal on cue, the data are entered. Various procedures 
are carried out. For instance, the relative potency of a biologic compound 
and its associated 95% confidence limits are computed. Lambda, a measure 
of efficiency of the assay, is also computed. Standard statistical procedures 
are stored under this project, and carried out by research fellows or the 
principal investigator. 

Bellville, J. W. 

Name : JBELLVI Project: RESPIRfYT 

Department: Anesthesia 

Project Description: This project involves the use of a special purpose analog 
computer that preprocesses data, 
1800. 

which is then entered into 360/50 via the 
In addition, the 1800 interacts with the experiment to generate 

sinusoidally varying carbon dioxide which is administered to the subject. 
Thus, we are doing research not only on the basic physiologic mechanisms 
involved with the control of respiration, but on the use of digital computers 
on-line in the ccntrol of experiments in the acceptance of data from special 
purpose analog domputers and the storage, analysis, retrieval, and display 
of tr-ese data. This represents an entirely new approach to the study of 
respiratory control mechanisms, and could not be carried out without the 
ACME facility. 
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Bernfield, M. R. 

Department: Pediatrics 



.;.. ,: : 
-” 

r ,: :_ .~ 

Brast, N. B. 

Pi 



Bri, 3;,r , 1,' , R. 

] , : ,p . . ,J , !.I:1 * .,‘; .,‘,; i 



Brodey, W. R. 

Name : BBRQDY 

Dc.pa.Fcmz tit : Biochemistry 



Buchanan, B. G. 

Name : B-BUCHAN 

Department: Computer Science Depa:~-t!",,11?,.'1'~1:. '. 

Bunnenberg, E. 

Name : EBUN-NEN 

Department: Chemistry 



Butler, E. D. 

Department: Surgery (Urologyj 

Microscopic analysis is made of item (i) bfi' iin:' -::I ,;,e e.ffezi <,I 
drugs on the waveform which necessitates us:? of ti-e !?V .-',j S-[,:: a:,- :3r,r: SC:; .-~ . 
Digital filtering, histogram plotting, :&',.a / .r q.;. p,;yy II t:,:jQ. ~~.~-;3^orl'e11a:.:lo;-, -1 .; 
performed. Data files are kept of the re.duced dkia, poirt-",:,. SC, vi:rfi:1 CJ-' 
the standard statistical subroutines are used, ':.:z., ,j;~-;y-jyr aq c4 7 -:c- -: c I LLJ Cl,-) 
spectral analysis, frequency plots. k Se:I‘I..S <iA li f5-;." p!q~,?';< &J-C~ ir, p?"-- 
paration to be published in the "Journal of ~p~~~p~'~<p~ti~;e u~.c,lcl;;;,r" iii 
early 1969 concerning work and techniques -~sr,ablished. ea+ire;l;,- 0 n -t l>i, 
use of ACME for the data collection, presentation, and a.neiysis. Tk ;: 3 : 
will have a general title of "D-ynamics of :;i:e urinary ix-a~';." 



Cam, 1;. M. 

Department: Pediatrics 

Fho cormunities on the east shore of tne l.ake are b~',ng s5:jdied a:;d 
~$1~ are about to initiate studies in another India:1 La>:? sl.or? coy:rllurlity. 
A pilot project icvoiving 300 inhabitacts of two L?dlan cOT&r.inimties on 
the south shore of the lake was conpleted prior to under:;akcnfi the preset,*- .~ 
investigation. 



De,pal~:~!li?nt : Psychiatry 

Pr ,oje?t Descrlptione The purpose of our project is to determine the effec~tz 
of steroids and hormones of RNA activity on the brain, We inject live 
rates with radioactive tritriated uridine. The rats are then killed 
and processed In the re&ar histological procedure. Radioactive 
element reduces silver grains and slides are made frown which the grains 
LD t,hP braln cell are count,ed, From the number of grains, we determine 
the area of RNA ineorporatlon In the brain, the brain cell, and 21 i',-.c 
t,issues. The level of RNA incorporation is also determined. Expz~imer!:;a 
and contra! groups are compared by ACME. Our d.at,a analysis time is 
::,rerz,i-.:) I' duced by :;slng ACME. 

Coilins, K. D. 

Department : Biochemistry 

Pl‘Oj ect Description: This file (KIM COLLINS, AT Case) 1s used for three 
purposes: First, it is used in a variety of ways as a research t.ooi. 
It has .been used to compute the dissociation constants for an enzyme 
(AT Case) and some of its inhibitors (see Journal Biological Chemistry, 
approximately February 1969; "Aspartate Transcarbenglase: St-udies of 
+'!ne Catalyt.ic S-ubumt by Ultraviolet Difference Spectroscopy," by 
Yim D, ;Sollins and George R. Stark). It will be used in the fr;t-ux to 
I; emulate d.iI'ference from model compounds and compare these spectra :%:I: ii 
' +I? experimental spectra. It will aLso be -used i.n the futu.re to ar,aly~i,r 
dat,a from equilibrium dialysis studies of AT Case and its s~:1-~stra*,es and 
i nhibi: / ct‘,r,. 

Second, it is used as a data processing facili.ty for research- 
,Tcrlt>r-ated data. 'It is extensively and routinely used t,o process 
chromatograme from an amino acid analyzer; a long program stored in 
:j.CVIE provides a variety of different procedures that may be used on the 
!.!ata (See p.revious ACME' write-up). 

Third, it is used as an education device, For instance, this i‘:le 
has been used to process data from a laboratory course in ultraeentrl- 
rugat ion ( Riochemfs~~ry 214) , 



DepalXLment : Genetics - ZRL 

Project Description: DATA COLLECTION, STORAGE, ANALYSIS FROM FI!@J:GAX 1015 
MASS SPECTROMETER. In this "on line" application, the decision making 
capabilities of the computer are coupLed with those of an operator 
to direct the operation of a Finnigan 1015 quadrupole mass speetrome'.er. 

The computer is used to actively direct the operat?on of +hpj mass 
spectrometer by controlling the mass filtering system of the Uris+ :1rn!'ls' 
It is used to recognize and control the voltage changes which aei !tne 
mass peaks and enable the rapid collection and presentation of da+~a. 

The computer traces out peak shapes of the known masses LII a 
reference gas allowing the operator to det'ermine correct mass posi-tiol:s, 
and to enter any shifts in calibration into the comput~er register fo? 
compensation automatically. 

While taking data the information may be displayed on an oscriLoacope 
or recorded on magnetic tape. Once data is acquired the str-uctural 
identification of organic compounds is made from orthogcnal coordrnate or 
spiral base plots of mass spectra made by computer direction of a caicomp 
plotter. The system is also used to analyze Gas Liquid Chroma.:ograph 
effluenf, permitting the structural identification of mixtures of' orpan;.c 
compounds. 

Stored data offer the future possibility of spectra ma.+cniing of 
-unknown compounds. Publlcatlons using this system of computer [Jpsrat ~(~‘1 

of the mass spectrometer are: 

B. HaLpern, V. A. Close, A. Wegmann, J. W. Westley, "'lass Chr:~mato- 
,~".:i:ihy of Amino Acids as IX-Thiocarbonyl Ester Derivar ives", 
'lc+,:‘ahedron Let,ters 27, 3119 CL$8), - 

J. W. Westley and E. Halpern, 'The Use of (-)-Methyl Chloroformate 
in the Optical Analysis o f Asymmetric Amino and Hydr0xy.i Compounds 
by Gas Chromatography" J. Org. Chem. 33, 3978 (1968). 

j, W. Westley, V. A. C:lose, D. N. Nitecki, and B, Haipern, 
"Determination of Steric Purity and Configuration of Diketopi- 
perazines by Gas-Liquid Chromatography, Thin-Layer Chromatography, 
and Nuclear Magne+.lc Resonance Spectrometry Anal. Chem. 40, 1888 g_- 
i1gG8). 



Department: Psychiatry 

Project Description: There are approximately 15 individ,zals in this 
Laboratory directly involved 1n experimentation relating neluroendoerzne 
function to behavior0 Information from animal testing chambers will soor: 
be recorded on a hfgh-speed paper-tape punch, The data on the paper- 
tapes will be dumped directly into ACME data files through 2 PDP8 inter- 
face, or listed by the PDT8 for iieyboard terminal input to AcMi:. -11 
either case, a program in the permanent ACME files will be ~rl~er; -c 
sort the data from the several. experiments recorded simultaneously on 
the paper-tape0 Appropriate programs for the analysis of data from 
,:pec X1(. ~~xperiments wili also be maintained in the permanent ;~I-,~~- -':j~ 
files 0 in addition, we plan to use ACME facilities to reduce and a;:;I-l)~c 
data derived from experimenta +,ion which does not involve use of our 
paper-tape recording system, cO$", adrenocortical steroid levels of 
sni.mals under various conditions and ACTH bioassay data, 

Cooper, J0 M0 

Name: JMCSOPER Project: SEXG;TjT 

DC '1.: rtment : Psychiatry 

Pr.8 lject Description: At present I am using ACME for t,wo purposes only: 
(I) comparison of 2 sets of data by means of the t-test, and (2; caL:YLaT jon 
qf sample radioactivity together wit.h standard deviation thereof. r do 

o-t envisage expansion of this work, 

Such use is not mainstream to my project, in that the calculations 
(, &J -cc-l performed manually" 

My project lies essentlslly in investigation of biochemical correlait 
jr' neonatal sercual differentlstion in rats: such as androgen meta~boiis~~. 



!j?ught;ers, G. T. 

Department: Medical Research <Palo Alto) 

Project Description: This project is a study 21' I~r,,~>ar~::c- (MedI-al) i 1 t i 1 i a 9 t L <-' :, . 
A comparisoc of membership and doctor sr.isii-.z, '.,: :.-, I,ora7,0ry wo 17i;, etc . , 01' 
the same population under two differer:? insurance plans is being m-de. 

Studies of costs to the patient iacl:ordirq ~,o disgncsis) arc also 
being made on the same group, for the two diff'eren? plans. 

The results should be of vide interest tc e?n-:Lcye:,s, i:isLrers, 
hospital planners, etc. 
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1 :. 's, G. T. 

Name : G-DAUGHI 

Department: Bioengineering and Phys i0 UY 

Project Description: This project is purely educational in nature, It is 
desirable to make a knowledge of a high-level scientific computer 
language one of the standard tools of today's research scientist. P:L/AiI\E 
is such a language, and being FORTRAN based, is useful wherever a machlne 
with a FORTRAN compiler is found. The availability of a machine as large 
as ACME'S 360/50 is a definite asset in learning how to use a compLIT,er on 
scientific problems, since storage space is almost never exceeded, (ind 
programs can be very straightforward, 

The Palo Alto Medical Research Foundation has active training i8rngran' 
(one supported by N.I.H,) in Molecular Genetics, Allergy, Immunology, 
Infectious Diseases, and Bioengineering. There are currently several 
post-doctoral fellows in training at the Foundation, and members of the 
Foundation staff hold faculty appointments at Stanford University and 
i,he University of Santa Clara. 

Those of us at the Foundation who are relatively competent in the 
ACME language have been giving informal instruction to members of our 
staff who have taken an interest in using the computer as a research tool, 
and the terminal sees almost full-time use only a month after inst.aiiation 
in a facility where only two people had had any previous computer t,raining. 



Project: XENONl:,' 

Department: Nuclear Medicine 

Porject Description: This project involves the use of radioactive methods to 
assess the regional distribution of ventilation and pulmonary blood 
flow in normal subjects and subjects with disease. A scintillation camera 
and special purpose computer are used to generate positimal and quantitive 
information for subjegnent processing by ACME. Studies in upright man 
have revealed that the distribution of ventilation is determined by the 
pre-inspiratory and inspiratory volumes. 

We propose to study pulmonary embolism with these radioactive methods 
and compare the results with those obtained from conventional pulmonary 
function studies. 


